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that they have been derived from ordinary spore-bearing leaves,
and the gradations between the ovulate sporophylls of Cycas
revoluta and those of Zamia indicate that even the highly modi-
fied sporophylls of Zamia had a similar origin.

Ovule and female prothallus. In the cycads the ovule consists
of the nucellus, or sporangium proper, and a single integument en-
closing the nucellus, except that at the apex
there is a small opening, the micropyie (Fig.
931). Within the nucellus there is produced
a spore mother ceil which divides to form a
row of three or four spores (Fig. 932). All
except one of those degenerate and disap-
pear, while the functional spore germinates
within the nucellus (Fig. 932) and produces a
large oval female prothallus (Figs. 931, 933).
This prothallus is retained permanently
within the nucellus.

FIG. 942. Longitudinal

section through ovule

of Ceratozatnia longi-

folia

In the center is a de-
veloping prothallus. At
this stage it is multi-
nucleate without cross
walls, and the proto-
plasm with the nuclei
lines the spore wall.
(X 10). After Treub

The first division of tin* spore nucleus is with-
out the formation of cross walls. This is also true
of several succeeding divisions. This method of
division is known sis fret? nuclear division, and
the result is that there art* quite a number of
nuclei which He free in the cytoplasm of the grow-
ing prothallus. At a very early stage a large cen-
tral vacuoic appears in the cytoplasm, so that the
nuclei He in a peripheral layer of cytoplasm which
lines the spore wall (Fig. 942). After the nuclei have become numerous,
walls are formed. The wall formation appears first at the periphery and
proceeds progressively inward until the prothallut* hroorww cellular.
As the prothallus matures it produces arehegonia, which are
usually in a group below the micropyie (Figs. 983, 943, 944). The
archegonium of the cycads consists of two neck ceils and a large egg
cell (Fig, 944). The neck canal cells found in bryophytes and
pteridophytes are lacking, while the ventral canal cell is repre-
sented by an evanescent nucleus which, with the surrounding
cytoplasm, disorganizes soon after its formation (Fig, 945), This
evanescent nucleus appears to have no function, but represents the
survival of an ancestral characteristic,